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(67)  The rotation maintaining device includes a ro-
tatable output shaft pivotally supported and provided with
an axis running along a horizontal direction that s vertical
to a direction of force of gravity, a rotatable rotary plate
member concentrically coupled with the output shaft, a
plurality of rotary weight members pivotally supported by
the rotary plate member at positions near peripheral edge
of the rotary plate member, respectively, so as to rotate
around pivoted axes in only one direction, a guide mem-
ber fixed in motionless condition to position coaxial with
the output shaft, and provided with a peripheral side sur-
face having a partially arc shape only on its one side
where the rotary weight members rise when the rotary
plate member rotates, and a plurality of rotation engage-
ment members pivotally supported by the rotary plate
member so as to rotate around pivoted axes, when outer
circumference side surfaces of the rotation engagement
members engage with and are guided by the partially arc
shaped peripheral side surface of the guide member.
Each of the rotary weight members includes a circular
plate section having a rotational axis coaxial with the axis
of the rotary weight member, and a weight section fixed
to the circular plate section to bias a position of the center
of gravity of the rotary weight member from the axis of
the circular plate section. Each of the rotary weight mem-
bers being adapted to rotate in the one direction when
an outer circumference side surface of the circular plate
section is engaged with and driven by the outer circum-
ference side surface of the rotation engagement mem-
ber.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a rotation main-
taining device capable of keeping rotation of its output
shaft over a long time.

Description of the Related Art

[0002] Expected has been arotational mechanism ca-
pable of retaining its rotational energy with the smallest
loss to utilize it in a power generation system or other
various systems.

[0003] Japanese Patent Publication No.
1996-061214A describes an example of the rotation re-
taining mechanism for keeping its turn as long time as
possible.

[0004] This rotation retaining mechanism has a shaft
of rotation, a rotor provided with radial arms and attached
to the rotation shaft, long slide weights freely movable
along the respective arms of the rotor, and a circular
guide for eccentrically rotating the slide weights with re-
spect to the center of the rotation shaft.

[0005] The rotation retaining mechanism described in
Japanese Patent Publication No.1996-061214A intends
to turn its rotation shaft based upon the principle of lev-
erage in which a rotational moment of the slide weight
moving downwardly becomes larger than a rotational mo-
ment of the other slide weight moving upwardly, caused
by decentering the rotational orbits of the slide weights
with respect to the center of the rotation shaft.

[0006] Inventors of this application had been prepared
and tested devices similar to the rotation retaining mech-
anism described in Japanese Patent Publication No.
1996-061214A in order to develop a rotation retaining
device capable of keeping its rotation over a long time.
However, according to such devices, it was impossible
to keep the rotation for many hours.

[0007] According tothe consideration of the inventors,
it became apparent that, in the rotation retaining mech-
anism described in Japanese Patent Publication No.
1996-061214A, a rotational angle rate of the slide
weights caused by the difference between the rotational
moments is decreased due to the friction between the
slide weights and the circular guide, and this decreasing
speed of the angle rate is fast in comparison with the
amount of the angle rate. Thus, such rotation retaining
mechanism cannot keep the rotation for many hours.
[0008] Under these circumstances, the inventors of
this application have investigated and studied to provide
a new rotation retaining device capable of keeping rota-
tion of its output shaft over a long time, by reducing the
friction between members as much as possible and by
keeping the difference between the rotational moments
as long time as possible.
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SUMMARY OF THE INVENTION

[0009] Itis therefore an object of the present invention
to provide a rotation maintaining device capable of main-
taining its rotation over a long time, the maintained rota-
tion being not less than a rate at which the device can
be used in various systems.

[0010] According to the present invention, a rotation
maintaining device includes a rotatable output shaft piv-
otally supported and provided with an axis running along
a horizontal direction that is vertical to a direction of force
of gravity, a rotatable rotary plate member concentrically
coupled with the output shaft, a plurality of rotary weight
members pivotally supported by the rotary plate member
at positions near peripheral edge of the rotary plate mem-
ber, respectively, so as to rotate around pivoted axes in
only one direction, a guide member fixed in motionless
condition to position coaxial with the output shaft, and
provided with a peripheral side surface having a partially
arc shape only on its one side where the rotary weight
members rise when the rotary plate member rotates, and
aplurality of rotation engagement members pivotally sup-
ported by the rotary plate member so as to rotate around
pivoted axes, when outer circumference side surfaces of
the rotation engagement members engage with and are
guided by the partially arc shaped peripheral side surface
of the guide member. Each of the rotary weight members
includes a circular plate section having a rotational axis
coaxial with the axis of the rotary weight member, and a
weight section fixed to the circular plate section to bias
a position of the center of gravity of the rotary weight
member from the axis of the circular plate section. Each
of the rotary weight members is adapted to rotate in the
one direction when an outer circumference side surface
of the circular plate section is engaged with and driven
by the outer circumference side surface of the rotation
engagement member.

[0011] The output shaft keeps its rotation by inertial
rotational power of the rotary plate member. Since the
plurality of rotary weight members pivotally supported by
the rotary plate member rotate around the supported ax-
es due to the rotation of the rotary plate member, dis-
tances between the centers of gravity position of the re-
spective rotary weight members and the axis center of
the output shaft change and thus the rotational moment
changes. More concretely, the rotational moment chang-
es so that the rotational moment for lowering the rotary
weight members from the upper side to the lower side
becomes larger than the rotational moment for rising the
same from the lower side to the upper side. That is, the
guide member has a peripheral side surface with a par-
tially arc shape only in the side where the rotary weight
members rise due to the rotation of the rotary plate mem-
ber, and therefore the rotation engagement members ro-
tate only when this peripheral side surface engage there-
with for rotating the rotary weight members so as to short-
en the distances between the centers of gravity position
of the rotary weight members and the axis center of the
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output shaft, resulting the rotational moment during rising
to decrease. On the other hand, because the guide mem-
ber has no peripheral side surface in the side where the
rotary weight members fall due to the rotation of the rotary
plate member. Thus, the rotary weight members never
rotate by means of the rotation engagement members
but try to rotate in the opposite direction due to their own
weight. However, because the rotary weight members
are adapted to rotate only in one direction, they never
rotate. Therefore, long distances are kept between the
centers of gravity position of these rotary weight mem-
bers and the axis center of the output shaft to occur and
maintain a big rotational moment during falling. As de-
scribed, the rotation maintaining device according to the
presentinvention produces adifference between the low-
ering rotational moment and the rising rotational moment
so that the rotational moment for lowering the rotary
weight members from the upper side to the lower side
becomes larger than the rotational moment for rising the
same from the lower side to the upper side. Also, a friction
loss of the rotation maintaining device is extremely small
because there exists no linear sliding portion in the de-
vice. Therefore, it is possible to effectively utilize the dif-
ference in the rotational moments for maintaining the ro-
tation without negatively affected by the friction loss. As
a result, the rotation maintaining device according to the
present invention can keep the rotation for an extended
time period.

[0012] It is preferred that each of the rotary weight
members is adapted to rotate by the driving of each of
the rotation engagement members when the rotary
weight member rises due to rotation of the rotary plate
member, and that each of the rotary weight members is
adapted not to rotate when the rotary weight member
falls due to rotation of the rotary plate member.

[0013] It is also preferred that the device is adapted
that a position of the center of gravity of the rotary weight
member during rising is nearer to a rotation axis of the
rotary plate member than a position of the center of grav-
ity of the rotary weight member during falling.

[0014] It is further preferred that each of the rotary
weight members is pivotally attached to the rotary plate
member by means of a one-way bearing mechanism that
allows to rotate only in one direction.

[0015] Itis still further preferred that each of the rotary
weight members further includes an additional weight
fixed to the weight section of the rotary weight member,
for further biasing the positions of the center of gravity of
the rotary weight member.

[0016] Itis further preferred that the device includes a
pair of the rotary plate members concentrically coupled
with the output shaft and a pair of the guide members
fixed in motionless condition, and that the plurality of ro-
tary weight members and the plurality of rotation engage-
ment members are pivotally supported by each of the
rotary plate members, respectively.

[0017] Itis further preferred that the device further in-
cludes a flywheel mechanism concentrically coupled with
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the output shaft at a position between the pair of rotary
plate members.

[0018] Further objects and advantages of the present
invention will be apparent from the following description
of the preferred embodiments of the invention as illus-
trated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

Fig. 1 is a perspective view of an embodiment of a
rotation maintaining device according to the present
invention;

Fig. 2is a side view of the rotation maintaining device
shown in Fig. 1;

Fig. 3 is an elevation view for illustrating operations
of a guide member, rotary engagement members
and rotary weight members of the rotation maintain-
ing device shown in Fig. 1;

Fig. 4 is an elevation view for illustrating operations
of the guide member, the rotary engagement mem-
bers and the rotary weight members of the rotation
maintaining device shown in Fig. 1;

Fig. 5 is an elevation view for illustrating operations
of the guide member, the rotary engagement mem-
bers and the rotary weight members of the rotation
maintaining device shown in Fig. 1; and

Fig. 6 is a view schematically illustrating a configu-
ration of a power generation system including the
rotation maintaining device shown in Fig. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] Figs. 1to5schematically illustrate configuration
of an embodiment of the rotation maintaining device ac-
cording to the present invention.

[0021] AsshowninFigs. 1to 3, the rotation maintaining
device of this embodiment has a rotatable output shaft
10 with an axis running along a horizontal direction that
is vertical to the direction of gravitational force, a first
rotation keeping mechanism 20 concentrically coupled
with this output shaft 10, a second rotation keeping mech-
anism 30 concentrically coupled with the output shaft 10
and provided with structure thatis inverted from structure
of the first rotation keeping mechanism 20, and a flywheel
mechanism 40 concentrically coupled with the output
shaft 10 at a position between the first rotation keeping
mechanism 20 and the second rotation keeping mecha-
nism 30. In this embodiment, the rotation maintaining de-
vice is adapted to rotate in one direction shown by an
arrow A (clockwise direction in Fig. 3).

[0022] The first rotation keeping mechanism 20 has a
rotary plate member 21, four rotary weight members 22a-
22d, a guide member 23 and four rotation engagement
members 24a-24d. The rotary plate member 21 is rotat-
able and concentrically coupled with the output shaft 10.
The rotary weight members 22a-22d are pivotally sup-
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ported by the rotary plate member 21 so as to rotate
around the pivoted axes. These rotary weight members
22a-22d are disposed at positions near the peripheral
edge of the rotary plate member 21, respectively, which
positions are separated with each other by a predeter-
mined angle (90 degrees in this embodiment). The guide
member 23 is formed in a substantially fan shape and
fixed to a support 52 in motionless condition (resting con-
dition) so as to position coaxial with the output shaft 10.
The guide member 23 also has a peripheral side surface
23a with a partially arc shape only on its one side where
the rotary weight members 22a-22d rise when the rotary
plate member 21 rotates. The rotation engagement mem-
bers 24a-24d are pivotally supported by the rotary plate
member 21 so as torotate (in a clockwise direction shown
by an arrow B in Fig. 3) around the pivoted axes when
their outer circumference side surfaces 24a;-24d; en-
gage with and are guided by the peripheral side surface
23a with the partially arc shape of the guide member 23.
[0023] As shownin Fig. 3, the four rotary weight mem-
bers 22a-22d have four circular plate sections 22a,-22d,
and four weight sections 22a,-22d,, respectively. The
circular plate sections 22a4-22d, have rotational axes
that are coaxial with the axes of these rotary weight mem-
bers 22a-22d, respectively. The weight sections 22a,-
22d, are fixed to the circular plate sections 22a4-22d, by
bolts so as to bias positions of the center of gravity of the
rotary weight members 22a-22d from the axes of the cir-
cular plate sections 22a,-22d,, respectively. Four addi-
tional weights 22a5-22d, for further biasing the positions
of the center of gravity of the rotary weight members 22a-
22d are fixed to the four weight sections 22a,-22d,, re-
spectively. These rotary weight members 22a-22d are
adapted to rotate when outer circumference side surfac-
es 22a,-22d, of the circular plate sections 22a4-22d are
engaged with and driven by the outer circumference side
surfaces 24a,-24d, ofthe rotation engagementmembers
24a-24d, respectively. Also, the rotary weight members
22a-22d are adapted to rotate in only one direction (in a
counterclockwise direction shown by an arrow C in Fig.
3) because they are pivotally attached to the rotary plate
member 21 by means of one-way bearing mechanisms
22a5-22dg, respectively.

[0024] Structure of the second rotation keeping mech-
anism 30 is plane-symmetrical with respect to that of the
first rotation keeping mechanism 20. That is, the second
rotation keeping mechanism 30 has a rotary plate mem-
ber 31, four rotary weight members 32a-32d, a guide
member (notshown) and four rotation engagement mem-
bers (notshown). The rotary plate member 31 is rotatable
and concentrically coupled with the output shaft 10. The
rotary weight members 32a-32d are pivotally supported
by the rotary plate member 31 so as to rotate around the
pivoted axes. These rotary weight members 32a-32d are
arranged at positions near the peripheral edge of the ro-
tary plate member 31, respectively, which positions are
separated with each other by a predetermined angle (90
degrees in this embodiment). The guide member is
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formed in a substantially fan shape and fixed to a support
52 in motionless condition so as to position coaxial with
the output shaft 10. The guide member also has a pe-
ripheral side surface with a partially arc shape on its one
side only where the rotary weight members 32a-32d rise
when the rotary plate member 31 rotates. The rotation
engagement members are pivotally supported by the ro-
tary plate member 31 so as to rotate around the pivoted
axes when their outer circumference side surfaces en-
gage with and are guided by the peripheral side surface
with the partially arc shape, of the guide member.
[0025] Detail configurations of the four rotary weight
members 32a-32d of the second rotation keeping mech-
anism 30 is the same as that of the four rotary weight
members 22a-22d of the first rotation keeping mecha-
nism 20.

[0026] The flywheel mechanism 40 inthis embodiment
is adapted to have three flywheels 41, 42 and 43 eccen-
trically connected with each other to the output shaft 10
so that positions of the center of gravity of the respective
flywheels are biased from the axis of the output shaft 10.
However, the center of gravity of the total of these three
flywheels 41, 42 and 43 positions at the axis of output
shaft 10. In modifications, the flywheel mechanism 40
may be configured by three flywheels concentrically cou-
pled with the output shaft 10, or by a single flywheel con-
centrically coupled with the output shaft 10.

[0027] Hereinafter, configurations of each element in
the rotation maintaining device in this embodiment will
be described more specifically.

[0028] The output shaft 10 is, for example, a rotatable
shaft made of steel and supported to smoothly rotate by
bearings 50a and 51a placed on supports 50 and 51 of
metal frame, respectively.

[0029] The rotary plate member 21 of the first rotation
keeping mechanism 20 is formed from a circular iron or
steel plate with an outer diameter of approximately
1000-2000 mm ¢, and mechanically fixed to the output
shaft 10 by bolts or other means. The circular plate sec-
tions 22a4-22d, of the rotary weight members 22a-22d
are formed from circular iron or steel plates with a diam-
eter smaller than that of the rotary plate member 21 and
pivotally attached to the rotary plate member 21 by the
one-way bearing mechanism 22a5-22d;, respectively.
The weight sections 22a,-22d, of the rotary weight mem-
bers 22a-22d are formed from circular iron or steel plates
with a diameter slightly larger than that of the circular
plate sections 22a,-22d4, and eccentrically attached to
these circular plate sections 22a4-22d, by bolts or other
means, respectively. The additional weights 22a3-22d5
of the rotary weight members 22a-22d are formed from
iron or steel plates with a partially-cut arc shape, and
have the same curvature radius as the weight sections
22a,-22d,. These additional weights 22a5-22d5 are at-
tached to the weight sections 22a,-22d, by bolts or other
means so that their circumferential edges conform to
these of the weight sections 22a,-22d,, respectively.
[0030] The guide member 23 of the first rotation keep-
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ing mechanism 20 is formed from a nearly fan-shaped
iron or steel plate and fixed to the support 52 made of a
metal frame in motionless condition so as to position co-
axial with the output shaft 10.

[0031] The rotation engagement members 24a-24d of
the first rotation keeping mechanism 20 are configured
by circular tires, at least outer periphery of each of the
circular tires being made of a rubber material. These ro-
tation engagement members 24a-24d are pivotally sup-
ported by bearings (not shown) so as to smoothly rotate,
respectively.

[0032] The rotary plate member 31 of the second ro-
tation keeping mechanism 30 is formed from a circular
iron or steel plate with an outer diameter of approximately
1000-2000 mm ¢, and mechanically fixed to the output
shaft 10 by bolts or other means. Configurations of the
rotary weight members 32a-32d, a guide member and
rotation engagement members of the second rotation
keeping mechanism 30 are similar to these of the rotary
weight members 22a-22d, the guide member 23 and the
rotation engagement members 24a-24d. Therefore, illus-
tration of the guide member, its support and the rotation
engagement members is omitted.

[0033] The flywheels 40, 41 and 42 of the flywheel
mechanism 40 are formed from circular iron or steel
plates with an outer diameter of approximately
1000-2000 mm o, respectively.

[0034] Hereinafter, operations and functions of the ro-
tation maintaining device in this embodiment will be de-
scribed with reference to Figs. 3 to 5.

[0035] Note that the following is described only for the
first rotation keeping mechanism 20 because operation
of the second rotation keeping mechanism 30 is similar
to that of the first rotation keeping mechanism 20 except
that rotating direction thereof is reversed with respect to
that of the first rotation keeping mechanism 20. The ro-
tation maintaining device of this embodiment is config-
ured to rotate in a clockwise direction shown by an arrow
Ain Fig. 3.

[0036] When initially driven by an electric motor or
manual operation, the output shaft 10 and the rotary plate
member 21 rotate in the clockwise direction shown by
arrow A.

[0037] Incasethatthe rotary weight members 22b-22d
are in a state shown in Fig. 3, that is, in case that the
rotary weight member 22d stays at an upper position and
will fall from now, that the rotary weight member 22c is
falling, and that the rotary weight member 22b stays at
an lower position and will complete its falling, these rotary
weight members 22b-22d are not rotationally driven by
the rotation engagement members 24b-24d, respective-
ly. Thus, the rotary weight members 22b-22d will try to
rotate in the clockwise directions due to the gravity
caused by the deviation of the center of gravity position,
respectively. However, since these rotary weight mem-
bers 22b-22d are configured to rotate only in the coun-
terclockwise direction by means of the one-way bearing
mechanism 22bg-22d;g, their rotations in the clockwise
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direction are blocked. Therefore, long distances are kept
between the centers of gravity position of these rotary
weight members 22b-22d and the axis center of the out-
put shaft 10 resulting occurrence of a big rotational mo-
ment to accelerate the rotation of the output shaft 10 and
the rotary plate member 21. On the other hand, the rotary
weight member 22a is in this case rising. Since the outer
circumference side surface 24a, of the rotation engage-
ment member 24a abuts and slides along the peripheral
side surface 23a with a partially arc shape of the guide
member 23 to rotate the rotation engagement member
24a in the clockwise direction B, the rotary weight mem-
ber 22a rotates in the counterclockwise direction C.
Therefore, a distance between the center of gravity po-
sition of the rotary weight member 22a and the axis center
of the output shaft 10 is shortened resulting decreasing
of the rotational moment to reduce aforce for attenuating
the rotation of the output shaft 10 and the rotary plate
member 21.

[0038] In case that the output shaft 10 and the rotary
plate member 21 further rotate and the rotary weight
members 22a-22d are in a state shown in Fig. 4, that is,
in case that the rotary weight members 22d and 22c are
falling, these rotary weight members 22d and 22¢ are not
rotationally driven by the rotation engagement members
24d and 24c, respectively. Thus, the rotary weight mem-
bers 22d and 22c will try to rotate in the clockwise direc-
tions due to the gravity caused by the deviation of the
center of gravity position, respectively. However, since
these rotary weight members 22d and 22c¢ are configured
to rotate only in the counterclockwise direction by means
of the one-way bearing mechanism 22dg and 22cs, their
rotations in the clockwise direction are blocked. There-
fore, long distances are kept between the centers of grav-
ity position of these rotary weight members 22d and 22c
and the axis center of the output shaft 10 resulting oc-
currence of a big rotational moment to accelerate the
rotation of the output shaft 10 and the rotary plate mem-
ber 21. On the other hand, the rotary weight members
22b and 22a are in this case rising. Since the outer cir-
cumference side surfaces 24b, and 24a, of the rotation
engagement members 24b and 24a abut and slide along
the peripheral side surface 23a with a partially arc shape
of the guide member 23 to rotate the rotation engagement
members 24b and 24a in the clockwise direction B, the
rotary weight members 22b and 22a rotate in the coun-
terclockwise direction C, respectively. Therefore, dis-
tances between the centers of gravity position of the ro-
tary weight members 22b and 22a and the axis center of
the output shaft 10 are shortened resulting decreasing
of the rotational moment to reduce aforce for attenuating
the rotation of the output shaft 10 and the rotary plate
member 21.

[0039] In case that the output shaft 10 and the rotary
plate member 21 still further rotate and the rotary weight
members 22a-22d are in a state shown in Fig. 5, that is,
in case that the rotary weight members 22d and 22c are
further falling, these rotary weight members 22d and 22¢
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are not rotationally driven by the rotation engagement
members 24d and 24c, respectively. Thus, the rotary
weightmembers 22d and 22c will try to rotate in the clock-
wise directions due to the gravity caused by the deviation
of the center of gravity position, respectively. However,
since these rotary weight members 22d and 22c are con-
figured to rotate only in the counterclockwise direction
by means of the one-way bearing mechanism 22dg and
22cg, their rotations in the clockwise direction are
blocked. Therefore, long distances are kept between the
centers of gravity position of these rotary weight mem-
bers 22d and 22c¢ and the axis center of the output shaft
10 resulting occurrence of a big rotational moment to
accelerate the rotation of the output shaft 10 and the ro-
tary plate member 21. On the other hand, the rotary
weight members 22b and 22a are in this case rising.
Since the outer circumference side surfaces 24b, and
24a, of the rotation engagement members 24b and 24a
abut and slide along the peripheral side surface 23a with
a partially arc shape of the guide member 23 to rotate
the rotation engagement members 24b and 24a in the
clockwise direction B, the rotary weight members 22b
and 22a rotate in the counterclockwise direction C, re-
spectively. Therefore, distances between the centers of
gravity position of the rotary weight members 22b and
22a and the axis center of the output shaft 10 are short-
ened resulting decreasing of the rotational moment to
reduce a force for attenuating the rotation of the output
shaft 10 and the rotary plate member 21.

[0040] In case that the output shaft 10 and rotary plate
member 21 further rotate, the rotary weight members
22a-22d are in the state shown in Fig. 3 but the reference
numerals of the elements are shifted in sequence, in
which the same operations and functions as these in the
above described explanation are provided.

[0041] As discussed above, according to the rotation
maintaining devise of this embodiment, the rotational mo-
ment changes so that the rotational moment for lowering
the rotary weight members 22a-22d from the upper side
to the lower side becomes larger than the rotational mo-
ment for rising the same from the lower side to the upper
side. That is, the guide member 23 has the peripheral
side surface 23a with the partially arc shape only in the
side where the rotary weight members 22a-22d rise due
to the rotation of the rotary plate member 21. Thus, the
rotation engagement members 24a-24d rotate only when
this peripheral side surface 23a engage therewith for ro-
tating the rotary weight members 22a-22d so as to short-
en the distances between the centers of gravity position
oftherotary weight members 22a-22d and the axis center
of the output shaft 10, resulting the rotational moment
during rising to decrease. On the other hand, because
the guide member 23 has no peripheral side surface 23a
in the side where the rotary weight members 22a-22d fall
due to the rotation of the rotary plate member 21. Thus,
the rotary weight members 22a-22d never rotate by
means of the rotation engagement members 24a-24d
but try to rotate in the opposite direction due to their own
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weight. However, because the rotary weight members
22a-22d are adapted to rotate only in one direction by
means of the one-way bearing mechanisms, they never
rotate. Therefore, long distances are kept between the
centers of gravity position of these rotary weight mem-
bers 22b-22d and the axis center of the output shaft 10
to occur and maintain a big rotational moment during
falling. As described, the rotation maintaining device of
this embodiment produces a difference between the low-
ering rotational moment and the rising rotational moment
so that the rotational moment for lowering the rotary
weight members 22a-22d from the upper side to the lower
side becomes larger than the rotational moment for rising
the same from the lower side to the upper side. Also, a
friction loss of the rotation maintaining device of this em-
bodiment is extremely small because there exists no lin-
ear sliding portion in the device. Therefore, it is possible
to effectively utilize the difference in the rotational mo-
ments for maintaining the rotation without negatively af-
fected by the friction loss. As a result, according to the
rotation maintaining device of this embodiment, it is pos-
sible to keep the rotation for an extended time period.
[0042] It should be noted that the rotation maintaining
device of this embodiment has the first rotation keeping
mechanism 20, the second rotation keeping mechanism
30 and the flywheel mechanism 40 to maintain the turn
more smoothly. However, it is possible to have a third
rotation keeping mechanism with the similar configura-
tion as that of the first rotation keeping mechanism 20.
Also, the number of the rotary weight members is not
limited to four, but may be any number more than two.
In the latter case, the number of the guide members may
be conformed with the number of the rotary weight mem-
bers.

[0043] Inthe above-mentioned embodiment, the struc-
ture of the second rotation keeping mechanism 30 is in-
verted from the structure of the first rotation keeping
mechanism 20 in reference to the output shaft 10. How-
ever, the second rotation keeping mechanism 30 may
have a structure inverted and deviated by an optional
angle from the structure of the firstrotation keeping mech-
anism 20.

[0044] Furthermore, although the supports 50-52 are
formed from metal frames in the above-mentioned em-
bodiment, these may be formed from another material
frames in modifications. For example, the supports may
be made of concrete material.

[0045] Fig. 6 schematically shows configurations of a
power generation system with the aforementioned rota-
tion maintaining device. As shown in the figure, an elec-
trical generator 60 is coupled with the output shaft 10 of
the rotation maintaining device. In a modification, a gear
mechanism (not shown) for adjusting the rotational rate
may be coupled with the output shaft 10 and an output
shaft of this gear mechanism may be coupled with the
electrical generator 60. An electrical motor 61 for initially
driving the rotation maintaining device and for compen-
sating variation in the rotational rate is coupled with the
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output shaft 10 of the rotation maintaining device through
a clutch 62. A drive circuit 63 is electrically connected to
the motor 61, and output terminals of a battery 64 capable
of charging and discharging is electrically connected to
this drive circuit 63.

[0046] The electrical generator 60 is configured from
for example a three-phase AC generator, and an input
terminal of an AC/DC converter (notshown)is electrically
connected to three-phase output terminals to obtain a
DC output. An input terminal of a DC/DC converter or a
power controller (not shown) is electrically connected to
an output terminal of the AC/DC converter, and an output
terminal of the DC/DC converter or the power controller
is electrically connected to the battery 64. The battery 64
orthe output terminal of the power controller is electrically
connected to an external terminal 65 through a DC/AC
converter (not shown) so that generated AC power is
provided outside through this external terminal 65. Also,
to the drive circuit 63 and the battery 64, a control circuit
66 for controlling operations of this power generation sys-
tem is electrically connected.

[0047] The control circuit 66 drives the electrical motor
61 atthe start of driving of the rotation maintaining device,
and transmits the generated rotation torque to the output
shaft 10 through the clutch 62 to turn the rotation main-
taining device. Thereafter, the electrical motor 61 is
stopped its driving and the coupling of the clutch 62 with
the rotation maintaining device is released. Under these
conditions, the rotation maintaining device turns by iner-
tia. The electrical generator 60 is driven by this turn of
the rotation maintaining device, generated AC power is
converted into DC power, then its voltage is adjusted,
and the adjusted DC power is applied to the battery 64
to charge it. A necessary DC power is derived from the
battery 64, converted into AC power, and, after adjust-
ment of its voltage, provided through the external terminal
65 outside. During operations, the control circuit 66 de-
tects the rotational rate of the rotation maintaining device
by means of a rotational speed sensor (not shown), and
drives the electrical motor 61 to transmit its rotational
torque to the output shaft 10 of the rotation maintaining
device through the clutch 62 when the rotational rate of
the rotation maintaining device varies or extremely falls.
Thus, such variations or extreme fall in the rotational rate
of the rotation maintaining device can be properly com-
pensated.

[0048] Many widely different embodiments of the
present invention may be constructed without departing
from the spirit and scope of the present invention. It
should be understood that the present invention is not
limited to the specific embodiments described in the
specification, except as defined in the appended

[0049] The rotation maintaining device includes a ro-
tatable output shaft pivotally supported and provided with
an axis running along a horizontal direction that is vertical
to a direction of force of gravity, a rotatable rotary plate
member concentrically coupled with the output shaft, a
plurality of rotary weight members pivotally supported by
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the rotary plate member at positions near peripheral edge
of the rotary plate member, respectively, so as to rotate
around pivoted axes in only one direction, a guide mem-
ber fixed in motionless condition to position coaxial with
the output shaft, and provided with a peripheral side sur-
face having a partially arc shape only on its one side
where the rotary weight members rise when the rotary
plate member rotates, and a plurality of rotation engage-
ment members pivotally supported by the rotary plate
member so as to rotate around pivoted axes, when outer
circumference side surfaces of the rotation engagement
members engage with and are guided by the partially arc
shaped peripheral side surface of the guide member.
Each of the rotary weight members includes a circular
plate section having a rotational axis coaxial with the axis
of the rotary weight member, and a weight section fixed
to the circular plate section to bias a position of the center
of gravity of the rotary weight member from the axis of
the circular plate section. Each of the rotary weight mem-
bers being adapted to rotate in the one direction when
an outer circumference side surface of the circular plate
section is engaged with and driven by the outer circum-
ference side surface of the rotation engagement mem-
ber.

Claims
1. A rotation maintaining device comprising:

a rotatable output shaft pivotally supported and
provided with an axis running along a horizontal
direction that is vertical to a direction of force of
gravity;

a rotatable rotary plate member concentrically
coupled with said output shaft;

a plurality of rotary weight members pivotally
supported by said rotary plate member at posi-
tions near peripheral edge of said rotary plate
member, respectively, so as to rotate around
pivoted axes in only one direction;

a guide member fixed in motionless condition to
position coaxial with said output shaft, and pro-
vided with a peripheral side surface having a
partially arc shape only on its one side where
said rotary weight members rise when said ro-
tary plate member rotates; and

a plurality of rotation engagement members piv-
otally supported by said rotary plate member so
as to rotate around pivoted axes, when outer
circumference side surfaces of said rotation en-
gagement members engage with and are guid-
ed by the partially arc shaped peripheral side
surface of said guide member,

each of said rotary weight members including a
circular plate section having a rotational axis co-
axial with the axis of said rotary weight member,
and a weight section fixed to said circular plate
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section to bias a position of the center of gravity
of said rotary weight member from the axis of
said circular plate section,

each of said rotary weight members being
adapted to rotate in said one direction when an
outer circumference side surface of said circular
plate section is engaged with and driven by the
outer circumference side surface of said rotation
engagement member.

The rotation maintaining device as claimed in claim
1, wherein each of said rotary weight members is
adapted to rotate by the driving of each of said rota-
tion engagement members when said rotary weight
member rises due to rotation of said rotary plate
member, and wherein each of said rotary weight
members is adapted not to rotate when said rotary
weight member falls due to rotation of said rotary
plate member.

The rotation maintaining device as claimed in claim
2, wherein said device is adapted that a position of
the center of gravity of said rotary weight member
during rising is nearer to a rotation axis of said rotary
plate member than a position of the center of gravity
of said rotary weight member during falling.

The rotation maintaining device as claimed in claim
1, wherein each of said rotary weight members is
pivotally attached to said rotary plate member by
means of a one-way bearing mechanism that allows
to rotate only in one direction.

The rotation maintaining device as claimed in claim
1, wherein each of said rotary weight members fur-
ther comprises an additional weight fixed to said
weight section of said rotary weight member, for fur-
ther biasing the positions of the center of gravity of
said rotary weight member.

The rotation maintaining device as claimed in claim
1, wherein said device comprises a pair of said rotary
plate members concentrically coupled with said out-
put shaft and a pair of said guide members fixed in
motionless condition, and wherein said plurality of
rotary weight members and said plurality of rotation
engagement members are pivotally supported by
each of said rotary plate members, respectively.

The rotation maintaining device as claimed in claim
6, wherein said device further comprises a flywheel
mechanism concentrically coupled with said output
shaft at a position between said pair of rotary plate
members.
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